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TITLE OF THE INVENTION 

A POWER SUPPLY CONTROLLING DEVICE OF AN ELECTRONIC EQUIPMENT 


CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. 2002-43416, filed July 23, 
2002, in the Korean Intellectual Property Office, the disclosure of which is incorporated herein 

by reference. . 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a power supply controlling device of an electronic 
equipment, and more particularly, relates to a power supply controlling device of an electronic 
equipment capable of controlling power which is supplied thereto. 

2. Description of the Related Art 

[0003] A printer is a device for printing data received from a computer connected thereto 
onto sheets using ink or toner, etc. 

[0004] However, because the printer is utilized only when performing a printing operation on 
the printing data, the printer consumes undesirable power when not performing the printing 
operation in a power-on status. 

[0005] Furthermore, because a power supply of a conventional printer is not turned off even 
when the printer is turned off, some parts or the entire printer are continuously supplied with 
power. Accordingly, in order to reduce power consumption when the printer does not perform 
the printing operation, the printer is switched, into a sleep mode in which the printer parts 
necessary to perform the printing operation are supplied with a lower power than the power 
required by the printer parts. However, also in this case, the power consumption occurs. 

[0006] To overcome the above problems, the conventional printer includes a power supply 
switch (not shown) at a primary side of a power supply unit to supply the power to the printer, 
and to minimize undesirable power consumption by operating the power supply switch when the 
printer is not operated. However, supplying the power supply switch is not cost efficient 
because the power supply switch that needs to be provided should withstand an input of a few 
hundreds volts. 
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SUMMARY OF THE INVENTION 

[0007] According to an aspect of the present invention, there is provided a power supply 
controlling device of an electronic equipment, which can reduce a withstanding voltage of a 
switch capable of performing an on/off operation to supply power to the electronic equipment 
and can reduce a power consumption of the electronic equipment when the electronic 
equipment is not operated. 

[0008] Additional objects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0009] ; According to an aspect of the present invention, there is provided a power supply 
controlling device of the electronic equipment according to the present invention includes: a first 
rectifying unit rectifying an alternating voltage supplied from a power supply cord and outputting 
a first rectified voltage; a transformer including a primary winding wired to receive the first 
rectified voltage from the first rectifying unit, and a secondary winding coupled to the primary 
winding; a first switching unit performing an on/off operation by supplying current to the primary 
winding; a second rectifying unit rectifying a voltage induced by the secondary winding of the 
transformer and outputting a second rectified voltage; a pulse width modulating unit controlling . 
the on/off operation of the first switching unit; and a power supply controlling unit outputting a 
signal controlling the pulse width modulating unit, wherein the pulse width modulating unit 
switches the first switching unit to on/off depending on a reception of a power-on signal which is 
supplied externally. 

[0010] According to an aspect of the present invention, the power supply controlling unit 
includes: a USB interface ur^it; a power supply switch selecting a power on/off signal in 
response to a power on/off signal received from a host computer connected through the USB 
interface unit and outputting a trigger signal indicative thereof; a second switching unit 
connected to a power supply terminal of the USB interface unit and turned on based on the 
trigger signal from the power supply switch; and a photo coupler including a first light emitting 
device and a phototransistor applying a signal to the pulse width modulating unit, wherein the 
first light emitting device is connected to the second switching unit and disposed to emit the light 
in response to the turn-on signal of the second switching unit, and the signal corresponds to an 
emission of light emitting from the first light emitting device. 
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[001 1 ] According to an aspect of the present invention, there is provided the power supply 
controlling device further includes: a second light emitting device connected in series between 
the phototransistor and the power supply leading-in terminal and between the power supply 
cord and the first rectifying unit; and a power supply sensing unit receiving the light emitting 
signal from the second light emitting device to sense the on/off status of the power supply 
switch, wherein the phototransistor is included to provide the pulse width modulating unit with a 
signal that corresponds to the emission of light emitting from the first light emitting device. 

[0012] According to an aspect of the present invention, the power supply controlling device 
further includes an auxiliary power supply disposed on a power supply path from the power 
supply terminal of the USB interface unit to the second switching unit, and supplying the power 
to the second switching unit. 

[0013] According to an aspect of the present invention, there is provided a power supply 
controlling device, including: a first switching unit; a pulse width modulating unit; a power supply 
switch providing a power on/off signal from a user; and a power supply controlling unit 
outputting a control signal to the pulse width modulating unit to control the first switching unit to 
perform an on/off operation corresponding to the power on/off signal from the user. 

[0014] According to an aspect of the present invention, there is provided a system 
connecting a printer and a host computer, including: a signal processing unit; a printing unit; a 
DC/DC converter converting a power supply voltage into a lower voltage required by the signal 
processing unit, and outputting the converted voltage to the signal processing unit; an input unit 
receiving a printing command; and a power supply controlling device including a first switching 
unit, a pulse width modulating unit, a power supply switch providing a power on/off signal from a 
user, and a power supply controlling unit outputting a control signal to the pulse width 
modulating unit to control the first switching unit to perform an on/off operation corresponding to 
the power on/off signal from the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 
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FIG. 1 is a block diagram of a printer system including a power supply controlling device, 
according to an aspect of the present invention. 

FIG 2 is a detailed circuit diagram of the power supply controlling device shown in FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] Reference will now be made in detail to the aspects of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. The aspects are described below in order to explain 
the present invention by referring to the figures. 

[0017] FIG 1 is a block diagram of a printer system including a power supply controlling 
device, according to an aspect of the present invention. 

[0018] With reference to FIG 1, the printer system includes a host computer 100 and a 

printer 200. 

[0019] The host computer 100 transmits printing data to the printer 200, a signal to control 
the printer 200 such as a printing command, and a predetermined amount of power to drive a 
signal processing unit 21 0 of the printer 200. . 

[0020] The printer 200 performs a printing operation of the printing data in response to the 
printing command received from the host computer 100. 

[0021] The printer 200 includes the signal processing unit 210, a printing unit 220, a DC/DC 
converter 230, an input unit 240, and a power supply controlling device 250. 

[0022] The signal processing unit 210 includes a USB interface unit 212, a storage unit 214, 
and a controlling unit 216, and controls operations of the printer 200. A driving voltage to 
operate the signal processing unit 210 is approximately +2.5V to +3.3V. 

[0023] The USB interface unit 212 functions as a connecting unit between the printer 200 
and the host computer 100, and generally is connected to parallel ports of the host computer 
100. The USB interface unit 212 includes a data line carrying the printing data from the host 
computer 100 and a power supply line which is supplied with the predetermined power. 

[0024] The USB interface unit 212 receives the printing data and a signal through the data 
line, wherein the signal corresponds to the printing command of the printing data and various 
control commands such as a power on/off signal on the printer 200. Also, the USB interface unit 
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212 is supplied with a power supply of +5V necessary to drive the signal processing unit 210 
through the power supply line from the host computer 100. 

[0025] In the storage unit 214, the printing data and various programs necessary to perform 
the operations of the printer 200 are stored. The storage unit 214 includes a nonvolatile 
memory device, such as a ROM, in which various control programs necessary for implementing 
functions of the printer 200 are stored, and a volatile memory device, such as a RAM, in which 
different data occurring while performing the operations of the printer 200 are temporarily stored. 

[0026] The DG/DC converter 230 converts the power supply voltage of +5V which is supplied 
from the host computer 1 00 or a power supply unit 251 into a voltage of +2.5V or 3.3V which is 
required by the signal processing unit 210, and outputs the converted voltage to the signal 
processing unit 210. 

[0027] Consequently, it is possible to drive the signal processing unit 210 even if no power is 
supplied to the printer 200 because enough power is supplied to drive the signal processing unit 
210 through the power supply line of the USB interface unit 212 connected to the host computer 

100. 

[0028] The printing unit 220 performs the printing operation of the printing data, which is 
received through the- USB interface unit 212, under the control of the controlling unit 216. The 
printing unit 220 includes a printing head (not shown) to perform the printing operation, a head 
transport motor (not shown) to transport the printing head, and a printing head driving unit (not 
shown). The printing unit 220 is supplied with a driving voltage, approximately +30V, necessary 
for driving each of the above components from the power supply unit 251 . 

[0029] The input unit 240 includes a plurality of function keys (not shown) for receiving a 
user's select command for the printer 200, such as the printing command. The input unit 240 is 
mounted on a body of the printer 200 so that it can directly receive the select command from the 

user. 

[0030] The power supply controlling device 250 determines whether the power is supplied to 
the printer 200 in response to the power on/off signal received from the power supply switch 
264a or from the host computer 100, through the USB interface unit 212. The power supply 
switch 264a is placed on an outside of the printer body so that the user can operate the printer 

200. 

[0031] A detailed description on the power supply controlling device 250 shown in FIG. 1 will 
be explained with reference to FIG. 2. 
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[0032] FIG. 2 shows a detailed circuit diagram of the power supply controlling device shown 
in FIG. 1. 

[0033] With reference to FIG. 2, the power supply controlling device 250 includes a first 
rectifying unit 254, a transformer 256, a first switching unit 258, a pulse width modulating unit 
260, a second rectifying unit 262a and 262b, and a power supply controlling unit 264. 

[0034] The first rectifying unit 254 rectifies the alternating voltage applied through a power . 
supply cord 252. 

[0035] The transformer 256 comprises a primary winding 256a wired to receive the voltage 
rectified by the first rectifying unit 254, and three secondary windings 256b, 256c, and 256d 
coupled to the primary winding 256a. A number of the secondary windings may vary depending 
on a number of the voltage sources with different levels, which is required by the applicable 
electronic equipment. 

[0036] The first switching unit 258 is provided to effect the on/off operation supplying the 
current to the primary winding 256a. As the first switching unit 258, a field effect transistor 
(FET) used as a high voltage switching device is applied. 

[0037] The second rectifying unit 262a and 262b rectifies the voltages induced by the three 
second windings 256b, 256c, and 256d, respectively. 

[0038] The power supply controlling unit 264 outputs a control signal to control the pulse 
width modulating unit 260 so that the unit 260 can switch on/off the first switching unit 258, 
depending on the reception of the power-on signal, which is supplied externally. 

[0039] The power supply controlling unit 264 includes a power supply switch 264a, a second 
switching unit 264b, a photo coupler 264c and 264d, and an auxiliary power supply 264e. 

[0040] The power supply switch 264a is placed to select the power on/off according to the 

user's operation. 

[0041] The second switching unit 264b is connected to the power supply terminal 264f of the 
USB interface unit 212, and is turned on according to the selection of the power of the power 
supply switch 264a. 

[0042] The second switching unit 264b may be configured to be turned on by using the 
power supplied from the auxiliary power supply 264e, as shown in FIG. 1 . Further, the second 
switching unit 264b may be configured to be turned on by using the power supplied from the 
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auxiliary power supply 264e and the power supply terminal 264f of the USB interface unit 21 2, 
as shown in FIG. 2. 

[0043] The photo coupler 264c and 264d is connected to the second switching unit 264b, and 
includes a first light emitting device 264c for emitting a light in response to the turn-on operation 
of the second switching unit 264b and a phototransistor 264d for providing the pulse width 
modulating unit 260 with a signal that corresponds to the emission of light from the first light 
emitting device 264c. 

[0044] The phototransistor 264d is turned on when the first light emitting device 264c emits 

the light. 

[0045] The auxiliary power supply 264e is placed on the power supply path from the power 
supply terminal 264f of the USB interface unit 212 to the second switching unit 264b, and ■ 
supplies the power to the second switching unit 264b. A secondary cell may be applied as the 
auxiliary power supply 264e. 

[0046] The pulse width modulating unit 260 controls a duty ratio of the on/off operation of the 
first switching unit 258 depending on whether the phototransistor 264d constituting the photo 
coupler 264c and 264d is conducting. 

[0047] In other words, if the power supply switch 264a is turned on, according to the user's 
operation, and a low signal which is output from the controlling unit 216, in response to the 
power-on signal input to the power-on terminal 270 indicated as PWR ON from the host 
computer 100, the second switching unit 264b is turned on. 

[0048] When the first light emitting device 264c emits the light in response to the turn-on 
operation of the second switching unit 264b and the phototransistor 264d is turned on according 
to the emitted light, the pulse width modulating unit 260 is operated to generate the 
predetermined voltage. The pulse width modulating unit 260 induces the voltage of the primary 
side into the secondary side by controlling a duty ratio of the on/off operation of the first 
switching unit 258. 

[0049] The pulse width modulating unit 260 can adjust the voltage of an output terminal 300 
indicated as an OUTPUT A by controlling the duty ratio of the on/off operation of the first 
switching unit 258. The voltage induced in the output terminal 300 is the voltage necessary to 
drive the printing unit 220, which is typically +30V. Similarly, the pulse width modulating unit 260 
can adjust the voltage of an output terminal 310 indicated as an OUTPUT B by controlling the 
duty ratio of the on/off operation of the first switching unit 258. The voltage induced in the 
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output terminal 310 is the voltage necessary to drive the signal processing unit 210, which is 
typically +5V. 

[0050] A power supply sensing unit 266 is arranged to receive the light emitting signals from 
the phototransistor 264d and a second light emitting device 266a, and can sense the on/off 
status of the power supply switch 264a. The phototransistor 264d is included to provide the 
pulse width modulating unit 260 with a signal that corresponds to the emission of light from the 
first light emitting device 264c. The second light emitting device 266a is connected in series 
with the power supply leading-in terminal between the power supply cord 252 and the first 
rectifying unit 254. 

[0051] In other words, the power supply sensing unit 266 can sense the on/off status of the 
power supply switch 264a when the second light emitting device 266a, driven by the turn-on 
signal of the phototransistor 264d, emits the light. The second light emitting device 266a emits 
the light based on the voltage, which is induced from the power supply cord 252. 

[0052] The power supply sensing unit 266 outputs the on/off sensing signal on the power 
supply switch 264a to the controlling unit 216, wherein the on/off sensing signal is sensed based 
on the turn on/off of the phototransistor 266b, which can be placed to receive the light emitted 
from the second light emitting device 266a. 

[0053] The terminal 310 outputting the voltage rectified through the secondary winding 256c 
is connected to a resistor element 280a, a third light emitting device 280b including a photo 
coupler 280b and 280c, and a zener diode 280d, which are connected in series to form a 
current path. The photo coupler 280b and 280c along with the zener diode 280d is applied as a 
feedback circuit. 

[0054] The zener diode 280d is turned on when the output terminal 310 reaches a 
predetermined target voltage value. 

[0055] The pulse width modulating unit 260 controls the duty ratio of the on/off of the first 
switching unit 258, thereby stably maintaining the target voltage of the terminal 310. 

[0056] In other words, if the voltage of the terminal 310 indicated as the OUTPUT B is higher 
than the predetermined value, the zener diode 280d is turned on and, thus, the third light 
emitting device 280b emits the light. At this point, the pulse width modulating unit 260 maintains 
turning off of the first switching unit 258 until the voltage outputted from the terminal 310 
reaches to the predetermined target value, that is, the zener diode is turned off. 


8 


1349.1206 

[0057] When the voltage output from the terminal 310 falls below the predetermined target 
value, that is, when the zener diode 280d is turned off, the third light emitting device 280b does 
not emit the light any more. At this time, the pulse width modulating unit 260 turns on the first 
switching unit 258. The above-referred to operations are repeated while controlling the duty 
ratio so that the voltage outputted from the terminal 310 is maintained at the predetermined 
target value. 

[0058] On the other hand, when a power-off terminal 280 indicated as a PWR OFF is 
inputted with a high signal corresponding to the power off signal from the host computer 100 or 
the power supply switch 264a, a third switching unit 280e is turned on. Then, when the third 
light emitting device 280b emits the light based on the turn-on signal of the third switching unit 
280e and a phototransistor 280c is turned on according to the emitted light, the pulse width 
modulating unit 260 turns off the first switching unit 258. 

[0059] Accordingly, when the power-off terminal 280 is inputted with a signal corresponding 
to the power-off signal and the third switching unit 280e is turned on, the first switching unit 258 
is turned off regardless of the voltage and a load of each of the terminals 300 and 310, thereby 
substantially interrupting supply of the power to the terminals 300 and 310. 

[0060] When the controlling unit 216 is powered on according to the voltage to drive the 
signal processing unit 210, the controlling unit 216 controls the entire operations of the printer 
200 based on the programs stored in the storage unit 214. 

[0061] The controlling unit 216 confirms a power status (PWR STATUS) of the printer 200 
upon determining the voltages outputted from the terminals 300 and 310. The controlling unit 
216 determines whether each of the signals outputted from the terminals 300 and 310 of the 
power supply controlling device 250 is high or low. Then, the controlling unit 216 determines 
that the power supply status of the printer 200 is a power-on status if the output signal is high or 
a power-off status if the output signal is low. 

[0062] If the power supply of the printer 200 is in the off status, the controlling unit 21 6 is 
switched into a sleep mode maintaining the receiving standby status until the controlling unit 216 
receives the printing data or a signal corresponding to the power-on signal, that is, until the 
printer 200 is operated externally. 

[0063] When the controlling unit 216 receives the power-on signal in response to the 
operation of the power supply switch' 264a or the printing data from the host computer 100 
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under the receiving standby status, the controlling unit 216 outputs a control signal to the power 
supply controlling device 250 to operate the printing unit 220. 

[0064] When the controlling unit 216 is inputted with the power on/off signal from the host 
computer 100 through the USB interface unit 212 or from the power supply switch 264a, the 
controlling unit 216 outputs a signal corresponding to the power on/off signal and controls the 
power supply controlling device 250 so as to supply or interrupt the power necessary for driving 
the signal processing unit 210 and the printing unit 220. 

[0065] M<pre specifically, if the controlling unit 216 receives the power-on signal from the host 
computer 100 through the USB interface unit 212 or from the power supply switch 264a, the 
controlling unit 216 outputs a low signal corresponding to the power-on signal to the power-on 
terminal 270 of the power supply controlling device 250. Also, if the controlling unit 21 6 receives 
the power off signal from the host computer 100 through the USB interface unit 212 or from the 
power supply switch 264a, the controlling unit 216 outputs a high signal corresponding to the 
power off signal to the power off terminal 280 of the power supply controlling device 250. 

[0066] On the other hand, if the connector of the USB interface unit 212 is disconnected from 
the host computer 100, the controlling unit 216 determines that there is no power supplied from 
the host computer 100, and outputs a control signal to interrupt the supply of the power to the 
terminals 300 and 310 to the power supply controlling device 250. 

[0067] The controlling unit 216 can reconfirm whether the power supply switch 264a is in the 
on/off status upon receiving the on/off sensing signal of the power supply switch 264a from the 

power sensing unit 266, 

[0068] If the controlling unit 21 6 determines, through the power sensing unit 266, that the 
power supply switch 264a is turned off, the controlling unit 216 can perform the control to cause 
the second switching unit 264b not to be turned on even when the controlling unit 216 is 
provided with information corresponding to the power-on signal through the USB interface unit 
212. 

[0069] As described in the above, even if the controlling unit 216 is not supplied with the 
predetermined voltage to drive the signal processing unit 210 through the USB interface unit 
212 from the host computer 100, it is possible to control the supply of power to the printer in 
response to the operation of the power supply switch 264a using the auxiliary power supply 

264e. 
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[0070] In accordance with a power supply controlling device of the electronic equipment 
according to an aspect of the present invention, it is possible to supply or interrupt power to the 
electronic equipment using a switch, and to overcome a voltage problem of the switch. 
Furthermore, it is possible to control the power supply by application of an auxiliary power 
supply even when the driving voltage is not supplied for one of the components to control the 
electronic equipment from a host computer. 

[0071] Although a few aspects of the present invention have been shown and described, it 
would be appreciated by those skilled in the art that changes may be made in this embodiment 
without departing from the principles and spjrit of the invention, the scope of which is defined in 
the claims and their equivalents. 
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